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(57) Abstract: 

PURPOSE: A semiconductor integrated circuit is 
provided to assure a time required to store phase 
locking information of a delay locked loop circuit, 
and a method for storing phase locking information 
thereof is provided. 

CONSTITUTION: An osciilatorO 40) generates an 
oscillation signal in response to an inactivation of a 
self refresh signal indicating an escape of a self 
refresh mode. A standby signal generation circuit 

(150) generates a standby ^signal after a fixed time| 

from the escape of the self refresh mode in response to the self refresh signal and the oscillation signal. 
And a delay locked loop circuit(160) is turned off in response to the standby signal. The oscillator 
comprises an odd number(2N+1) of inverter chains receiving the self refresh signal as an input. The above 
fixed time is a time required for the delay locked loop circuit to store phase locking information. 
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2 71 E^ S AI StWS SSSaQHEKM622S8055: 


(74) CHBI°1 


□1S§, §#2!, 0IEH5: 







g^j ggjgggg, 



b was xi^^iti^ gsi Tcistfe a nat!- Aizj-e ^esi s^ti^ a n 

«s era ga hs ggoi omra ;>i#@ch asai s*ia£= m± si* am se^j i^m uekh= 

m± E| = EII£I ds:2J UlSStHHI gBuKM ££31012 dsf WSSfe Ss'SilOIEM, M± El=-M£l £! 
2: SI ££iai0ld d^Oil ge&ra fl| = E|=EII£I 2E^J MS^EI :£§ AIZH ^CHI ^|HHbOI AiaiM ^ 

ti-Q. crew, sj-esii s^itis^ xiss^itissi era gat Jas*^ mi ussi Aizm s^shm 

stg g Sf 7^S^Q. na*KM XI3§:7|5|S^ ^Ui em SrAI gmi-E El 7 1 

tltf^CHI 3^ ^51 Ms 4 S5Q. 

J£&<>/ 

B 4*321 gSOilAI ArgEI^ E3i #Bo| OI^H^^I flSKH, ^ ESS] Z^jji- £301 XII 

SSO. 

E 1§ B s h 32] gj*!A|0||01l M Al^g^ltl^M LhEhLH £ ESOIGh 

E 2= E 12J fllCH^e ?«|Bi£3 U£HJi= EB0ILK 

E 3^ E 12] DLL S 412 §"4g M^M UE|-LH~ E30IQ. 

E 4^ E 12| DLL 2= iJs: S E|=ai^| AI3 d2 ^ tl^M UEhLH^ E30IGK 

E 5^ E 1E| 2 s 'EII0IEiM ^HSJSS UEKH~ ESGIQ. 

E 6g E 12] DLL EI51' ds: tl^M LfEKH^ ES0IQ. 

E 7S E 12] ^ehhhDI d2 ^ tl^M UEKH= ESOICK 

E E 12j ^ EhOISEM LhEKH ^ ESOIEK 

~* <3~4 —* -7 

St&OI ^F&tT 31 £r & _7 5*0* 91 

B ^E3I 2*1 £1^ Oil ^tT ^SAi, ^1 ^1^ ^U§ei XiS^h^ Aigg^ltl^OII Shtl- 201 

Q. 

SIBDil BEI AfgEI^ =71*! El H (synchronous DRAM)^ M^^^Qil e^lEICH OIIEEI^^ L1I0IE1M 
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B-eWCTLUHISaa QIOIElM ^2 BO|-Ei?» (val id data window)£S ^tfQ. d*= §IU°1 
gj^EIOl abmi^(dBvice) SflllHI ^UHE| = 01, S^S^EI Uia-S| SEI §0)5! ^g(HI E 

B*e £!h= aq soil Bhs'aatr iiaoii ihokh #9*1 kiss * hd. oiei*? 

xiss s?i-*i qss lh^°j a«* akjisi §?m 21 pte*- «rcr. 

01 El 6? §7IM S73WI «HJ£| »H£S H-9S7IA** A»«£ QL XI3S7ISISS 2W*qfl 
2EF W« ^7|Elzr W**ei4!aa BMIAISCh HEIMM, §71*1 Pgg LH^ajHSS LH^M^HOll 
S7IEIGH QI0IE17I- SM^EIIL S^-SJSSfe 2l¥*SldSO0" QWKH 3SAIZ1" 3 SJEAI'Zh DhSS ^hX| 

sat aois 71- as^acK nam, .jqss7itis= ss&sra ^Eej &tm\ chshaie dioieisi 

SB, a*te£* M0I7I 9HM fflS^SEl n**h= BTSa SxIMOl MGHUH 2J= *AW Stt OH 
6? »£» 3*1 = HS^fiE ^, H§5J ^EHHWI (standby) ^EH s UH XI 957131 £S §3E| = 3S* 
»9ftMI SQ. 01 *, SIWaE* BID-XI Ufi» BEfH XI3g7ISS£ ffl^SesdSfiF ^7IEI = LH 
«s«ift* SMSAI5I7I- £16? era S3t* **j*W:=aD. 0IE16J- »«'era. S«rw£ AI2M3I 
±fiSD. 01 = BTEfll SM2| 245^* MUSt EI7IE fiJUK 

hehai, na«7iassj era sae hsbiseoi-aie as^oi oi« aig^EE v*ai he ois 
» ^ s= »9oi. *-&spi a a. 

s irssi h»is xigs7isis7i- si# era §ai aaws oi gati- Aizm vstr ^ as b?esi 
s&issv »s«= 201 

b W99 ^= era gs§ wans □ sat? aizi* em* sissfe 2 

01 o. 

#71 ^1 fiTSSCT ?|S^01 a Hh S o| ai-^x-il SS|5|g^ El^ai^l EE°I l h ^g UEHH~ 
^^EIIOI^ d SOil §^Kfl EI^Eil^l SEBJ l^^^Ei A| Zi" ^Oil ^IUHmi ^51 

as az^m ^o\y\ mm 7,\^^7\m^ §s tei§ ^ss ^jchigim t!s:7i- hi 

^s^ei Ei^ai^i se^bj si a s uehhs ei^eii^i ^schi ee^hcn 

dhOI ^2011 ojStOl XI 3 S7| 5| 2.E.(oU)M?\~ M\ E^ISh EI^Eil^l EE^I l h #A| 
°'CH10IM ^51-°] El^^l^l d^CHI e^FOI ^EHOhOI Ui^thEICH AIS 

§7151^^] ^(on)A|?IS X1I2 ^= El^&ll^l dsCHI MS^FOI 2££II0I£ dsi 

= ^113 BTllEb ^^EllOld d^LHI ^S^hOl ^= EI^Eil^l EE5] l^^^Ei i-g Al^ <iCHI ^H[Q\ 

Ami CHI ^(on)EI^ Xia^^ltl^S ?l^ SSM AigttLh 

0121- ^ SIE1 S^tl^Qll 2ma, AIS^^Ial^BJ ^|A». Ei-g g Si T^S^fe CHI Al^e »M 

em §Sf WStH^. HEIWCM AI3^7|tl^S flS- ?it»- ^ S^, 1 "* ^hAI SOS 
El 71 w^m 3^ iSf Ms ^ SIQ. 

^ £3 chi cHoi-ot, i^^Hn ^atJ- ^n^m ue^lk 

E 1g B fitf AIMKHI COE 2SjS|S(100)g UEI-LHS ESOICF. S^!s|^(100)S 

901^.(110), DLL S ais a>-A» s|S(120), DLL Elffl ^2 £IS(130), 5^4* fll 01 El (140), ^Hbl-01 
AlH ^ SIS(I50) 3! 7:iSS7ISS(160)e 54I»D. 

XilCH^(IIO)^ E 2WI- EAIEICH Si^DI. fiflHOId- ds:(P0Se) ^ DLL s <SI2:(PDLL-0N)(HI g&&hO| SI 
X1ICH d2(Q1)M ^*ILh ^ICH^(IIO)^ 2B^J D-p^M^S^ 75 ^Q. D-*€ISS(T12)S 4=d 
E|= DLL S d2(PDLL-0N)E|- H ^a|2J §qi yjE(NAND)(1 1 .1)6? S^^IOId d2(P0SC)CHI g& 

»HM ^6fQ. q|2 D-MHME(n4)^ fitfMOIfl fflS(POSC)M g&ShOI Ml D-M^#M(H2)2] 
^^(Q0)1F 3 Wi!2| yiE(113)6^ BI1 »Of ^3!(Q1)^ ^a6?CK 

DLL s Als ^45 S|S(120)S E 3tHI EAIEICH Si^DI, EI^EII^I ^2(PSELF), ElEyi^l XI3 
d2(PSELFD) SI MOiaS<01)0ll gg^K)1 DLL S iJS(PDLL-ON) ^ fl|2 HICHi!3:(PICC2).* ^456J1IK * 
= EliEII^I d2(PSB_F)^ uh^^l Oil E El Sxl mm, LISOI O^S g^g u|-X| S# UH AhS^S Eli 
a^l EEg SaShSAI ^E|~ ilSOICK 7^R^^, AI3^7|f|^-^ tis: ^ tl^S E|£E|| 
-j ai^oj bhgAjs: qi EIHEHI^I AI3 a^^h^ ^ ETilOl M(121), EI^Eil^l ^2 

s ai BicHdsM a^^fe ai kOMioiM(i22), mi yjE>iioiM^ a^ni- ^11 ^01-71101^^ a^oi ai 

S JH^g^EI^ EHS(123), fflxl^ ^SA|^ XI 3 ^Al?l^ Xl3^(124) S EHxI^J S AI 

3¥(124)2| a^H^ uhOl BI2 ^Oii!s:M ^ol-^ X1I2 kOMIOIM(125)M 

E 4^ 1= E| = EHI£| <^|s:(PSELF)Oil ^]u|-0| ^Ei^ DLL i!5:(FOLL0FF) S! l£ Eliai^l XI3 i! 
2(PSELFD)M UEKH^ E30IQ. DLL £E dH(PDLLOFF) S *= E|^&j|£] AI3 d H(PSELFD)^ 
EI^Eil^l £!3l(PSELF)0il [Ho 1-01 «?2E|^ ^^M^AI, El^l^l AI2 ^S(PSELFD)^ DLL 

d2(PDLL0FF)CHI UIUHM ^S^J XISAI^ »0|| »aBD. 

E 5z E 12] ^^aiO|Ei(140)M ^z-ll^^^ U€H-H= E30IQ. ^4'2il0|E1 (140)= El^ai^l 

^i^(pself)# a^mcn ^gej s^aioid ^^(posc)m igee ql ^4=;H(2N+i)ej qilhei x-iieis^ 
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E 6£ E m DLL EIS £!:§: &"« £|S(130)M UEHJfe E30IEK DLL EIS! i|2 SiS a-S(130)= a 
= Ei£H£l £!2l(PSELF) §! g = EISEII^I XI2 ilSCPSBJDja. EJ^hOI DLL EIS! £!2[(PDLLRESET)e 
tfatth DLL EIS! tffi H:S(.T30)S ^jbsiss, utm El = ai£| dsi era*te HI 
e!bHE+(131), HM 2!.HIH(131)S| SI S= B|;*H41 XIS diS:(PSELFD)3 2jq£S ul~ 

kflSfO|"M<132) S aE^0|M'(132)2| «q« BtWIOI DLL EIS! dS(PDLLRESET)a V»t}= 12 2!-« 
E1(133)S ^SSEh 

E 7£ £ 121 ^SjUKDl a is: g:4S £]S(150)g UEKH.& ESOIEh — IUHHDI «-ah aS<1HDS DLL 
EIS! £!3z:(PDLLRESET), X||2 Hj£H£!£(PiCC2)/ DLL 9.E. £h(PDI±OFF) 91 2£ d2(PAIVCEB)Qil g 

b^km. ^isarai astsTANDBvyg ar«»o. ^shhkii ^scstandbv)^ xisg7ias(i60)2] 
m matm sa. ±S!hk)i aj^ arg asasofe 3 ±±on sasgKVDojoi a sail a wisdii 

DLL EIS! £!2(P0ELLJ}ESET)7|- 2^EI = Kill AEKJ51.j2L 3 SWSS!<VSS)QI 333 El 2 3 

TilOIMOil *1I2 X1IOi A Ji(PICe2)7h S3EI-3 Jill S£H Al *iE\ ( 1 51 )2| EarSJOfl- 3 Eai2!0l SgEfe SI2 S 
?HX|A:Ei(152)2K «M 91 392 M?HAt^E1g2j: EMS Bq« EHM«£ ffl.»(153)2h BW(1B3)2| ftq. a 
gSf EE aj§:(PA!VCEB)M ' g«j£S fill tfE7ilO|M(154)Sh DLL £!s(PDLL0FF)2J *!Eti± 
S 7311 aE7||0|M(154)g i^l gq^S 5}= *||2 BHW0|M-(155)B 5tft!0. 

oia» »3S^ias(4oo J e 1)21 §31 e 82j §3 efoise§ sssroi aaara, oajit itek 

BWL 3traS3ttia(100)«-SU«hfe ttEfl ffliEEl S»2| 53* HTII ICC2P£EH9t ICG2N tfEH3 
StOt- tf3*W» £Ch ICC2P £> h EHzr B*| £.221 SSa .?|. a+ eh zs # gei oio||0|§ Aj£(CKE)7h 

S3 S^aiSii 11112] IHIEEI §x|2| ^Ss" [TH BUI ICC2N £fH^ &q 

2:21 &ga- av EH ^ m & ojoiioig ajs(cke)^ S3 oroiaiffl-a un^j hkeh msei swtei a-s«s 
a= Ei=ai£i 5E^ ass icc2p s-eh on eig-si— ai, §^ se ajs:(paivceb)?i- ^ omiaaoi 

a Eh °!(HI0IM Ajs(CKE)2J g.™ ^°ai^°! ^^CHI sHS^ ^ uhOIEil^BJ EI^EHI^I 

Aj2(PSELF)^F »asa(®). 

1^ E|=Ej|^| Ai3:(psELF)2] S3 U j-0 1 Ell P (HI gg^lOl El^&il^l XI 2 ^^(PSELFD) g| DLL 
Aj2(PDLL0FF)^|- H-aSCK®.®). 3E|3, DLL Aj3:(PDLL0FF)2J SWI-aBOII MS^I-01 i|Hd}- 
01 ajh (STANDBY)^ S^l ^hOiai^OI EICHC®), XI 3^71^1^(160, E 1 JS| OFF^Ch. 01 UH^ fll 

= E|=«£| EES as CHI CD-ff ICC2P ^EH2J g^-CHI 9^t[0\ naS7iaS(T60, E §3|-0| »sa- 
1 2JD|^CK 

01 I CC2N ^EH^2J AioiAl °!(HIOIM ai^(CKE)^ S3| S|-0|E||10| E|3, W± EI^Eil^l 

Ajs:(PSELF)^ ^^EIIBOI ^!EK ^^j ^°Eil^2J *j^E|^il£| ai ^ (PSB_F)CHi ^g^FOj E|^ 
Eil£| Aj^(psELFD)^ S^! SHMEIHS(®), DLL Z± Aj2(PDLL0FF)^ g.™ S°aiPS(©), DLL El 
S 1 Aj5[(PDLLRESET)^ SS| ftK)ia«2l 1^^(©), 3E|3, DLL a Ai^(PDLLCN)^ ^^j SWiaHS ^ 
MSEK®). 01 UH, ^^&IIO|Aj Aj2;(posc)E ^El^ Q|(®), B AlOOWIAIfe 2^s §E2J ?7|(tOSC) 
m ^EK 

S^aiOIAj Ai5:(P0SC) Si OLL ^ aj2(pdll-0N)(HI ^S^hOI 3901^(110, E 2) LH Ml D-MHMe(112) 

2j a^(oo)^ ^i-oiaiy2j ^sch(©). ^^i s^ai^2j flu D-m^mm(\\2) m^iwm 
2\tm m) mo\£13lW)= ssi sroiaaoi Ei3(@), mi BioiascQDM gst^oi ai2 
flioii!H(Piec2)^ ^3 §roiaiB2i H-aacK©). 

t^, DLL Ai2;(FOLL0FF)Qil MS^IOI S3 ftf0iai'«2| ^|H^0| (STANDBY) (®)^ ^3 91-01 EDH 
2J DLL EIS 1 A|2:(PDLLRESET)Q1I 2|gj-0| S3 S^ailOl SEK@). 0 1 CHI W& X\<2m?\ S|S( 160, E 1)= 
ON aj-eh?!- §a, 3EI3, AIZ^ ^CHI ^El^ S3 *IOIE0«2| 7HI2 at)li!s(P1CC2)DII 2j^F01 ±& 
HhOI A|s:(STANDBV)^ S3 ohOiai^OI EIOi(®), ^I3S^ISS(16D, E 1)M OFF AI 2! Eh. 017|QilA| f X\ 
3S7|s|S(16a E 1)71- ON &EH.2! SMM EHI AFSBEF. ?l^ h §M2j 

73SOI SLWI EIS, AI3§7lt|S(160, E 1)^ OFF ^EHS SEK 

[CfEUi, g ^ h S2J bh^-ll S3tlS^ XI3^7ls|S2| ?|a^ g MM S3*raO?F0IS 0|g5hOI g 

e«2j xias^iasafe wei ^i^ mm ^itm s»s ei^i uhsou, ^em 

is 4 SiEK 

B ^"S^ E301I EAISJ ^ ^AIWIM tUS ^SEISi^U 01^ D11AI32.I 3 (HI MHh5l-01 , B 710 ^Ot 
21 m^2| X|A|M 7^1 WEF3 OlS^Ei Q° 0 ^ S ZBtl Eh ^AI(HI7|- 7^IEh^ 01*1 W ^ 
01 EK CCJ-BhAi, B 1^221 71^3 fi2 BSr e^§^S^|2J 71^3 AI-4KHI 2J^H mm 

Ot IT 20IEK 



s a^oj u h£a xi^stlSCHI 21^h3, Xia§7ltlS2] g|Ai- Ej-g gt^g T^iSt^ Dfl AIZJ- 
S ^S^IOI q-U §S1 AiStlQ. nBl^FOI A|2^7|5|S^ ?ltf ^31 UhAI 

30E EI7I HH50II 3^ ^SM il 1 ^ SiEK 

i. Ei^ai^i sE2j u-ei-lh£ ii Eiiai^i Ai^^ Hiirsaoii gs^i-oi ^^aioi 

Aj ai^p £^aiO|E1; 

a^7I El^ai^l 2 ^71 S^aiOIAj Ai^CHI gS§|-01 ^71 M± ElEai^l EE2J 1^S¥E1 ± 
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§ Aia mm ±®m\ tssem ^mm ±&w\ ds &a as; s 

27i ^isdhoi dson sb*hm -i m^oi iHEi^ nas^m-sa =w\mz 2t iS£g eh= &esh 
a ?! as. 

3?&2. HUfWII SOW. 271 2gHI0IEi = 

271 15 2|5E||4=| d£M S§?2S 5h^ §^3H2J 2!tHE1 ffl°!£S 33 M 53ES uh £ 

si gsjgs. 

(F»8. HUtHHI 2101 M. 271 ±3AiZt£ 

271 3S!57IS|S7t $42 qu SMS 01 £fi5|£ AI32! 21 «9£'£ Sfe ttEM 2311 

ifcttM. 1= El = £04=1 dsWI 8SWII 2£!3IOId i!2i SS*t£ 'SS90IEI; 

gjj is ei53i4=] dfiM ggsra a-|S§7I3s-eih dsi g|g*t£ xters7isi£-2i£ ds vs 

271 15 El 531*1 dHOil 2IWM XI3#7|S|S-25 dS a ^71 i5 El 5a 4=1 XI 3 dSM irtf*h£ 
392 HIO|¥; 

271 3312 HlOldS, 271 XISS7ias-a3! i!S, 271 XI3§7l5lS-£5 ds K 271 15 EI53I4=| 
XI2 dSlHI SBttOI iHUHJI dSM S8ftt£ ^eiHKJI flS S3 5|S; g 

271 ±SBK)I dSM gSSKM 3 g*TOI 25EIS XI3=7ltlSl ?U|oF= 31s ^gog Sfe b^jj 
231IS. 

S?tt5. HUtHHI SICHAH, 271 ££3I0|E^ 

271 i£ El 5 a 4=1 dSP S^£S §^ S4^2| ojUIEI *fl°!°S ^2EI^ 2* I§£S Sfe SJE 
*fl 2*!£IS. 

M=?tt 6. HUtHHI SOW. 271 11 SIO)^= 

271 2£3IOId dSM S&5H31 271 XI2§7ISIS-£ ais gj n 7te*9i y»E(NAND)*!" 121-S 

SWSfe HI D-SUMM; 3! 

271 2£3IOId dSOil SB*KM 271 DM D-iUiI?l sqai- 3 X>d2| tf^tt SSIS 271 

HI 1 HIQIdHS HI 2 D-fHiii ^bjSfe 1925 Sfe S^SIS. 

S^fJ 7. HI4*KHI Si 01 Al, 271 XIS^7l£IS-£ d£ US SIS£ 

271 15 EI53I4=I dH2| oi-ddS S 271 15 £15314=1 XI S d2S gJ^SIS All tfETIIOlM; 

271 15 El 5 a 4=1 ds S 271 H1 1 HOtd-SS S^Sfe HI I iOMOIS; 

271 HI1 y!S7IIOIM2J m^lY 271 HI1 b:0CT0IM2| ft»0| AHS J2»gJ^EI = EHXI; 

271 2HX|£J a^S iSAIZ)- XI 2 ^dA|7|^ X|°?^; S! 

r^fig ii %i^w%is%m M m< * ^ m im ^ m ^ wi2 ioh?,ioiM 

§^8. HI4tf(HI aOW, 271 Aia§7|t|S-Eli!! dS ^ II 
271 15 E|53I4=| dSM S^Sh^ HI1 °!bHE1; 

271 HI1 eJU)E12J S 271 15 El 5314=1 AI3 dH# S^£S efe tdHTIIOIS; Si 

f 7 L|f g^SfbfEjf mS£\g* X|95;,|S|e - E|5!! HI2 °IB)E1S ^?2EI^ 3l' 

g^tf 9. HI4*KHI SiCHAI. 271 ^EJUhOI dS SIS£ 

n i^wi dSds-oi, heih n tjioi^wi 27i nas?ias-as dS7^iEis hii m?hai^e!; 

□ ±±W gAISSOl, n 7I0IMH 271 HI2 HlO)d27h HEIJZ 271 HII M?HAI^E1£J EfliejOII □ E 
ae!0| 31E|£ HI2 S?HA|^E1; 

271 HII a HI 2 MaXliEISSJ 531°] 0.qS d\m\= EHX|; 

271 2HXI2J 3! =3f en dSM S^ES 5fe HII y»57ilO|M; S! 

m a^ m si^Soi s as%-?>i ana ^f!®^ 
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